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d. Policy decision to favor military ar n0a4ltary management of pro- 

gram af eoeentlallyambigwue character. 

Queetloa: Within them3 or otherrelevantcriteA.8, what 
declrlaM are in order with respect to aMign- 
w m-t meporuibiuty ra -t OT 
planned ptuta of the national apace programl 

-- 
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Iv. scIHucRpRocRAIB 

One OS the prime objectivea af the natiandl apace progrwnls the 

advancaent of scleuce. Blnce 6pace actlvltlee have apprcached the froatlers 

ofpracticeUys.Uaf the sdences,publlc support of spsce actlvltlerdU 

mean wpport of resef!xch In genti.+ 

Maintenance of a vigoram aa3 balanced aclentlflc cqerimental m 

6eperdsupcmt.lme~selectioolcUdarimbleun&xtaklnga: prqmse&~- 

mentsmustbe ~lonbindetalli~theicsdantiiicPait,carantCLpra- 

latad to alhlng phyalcal theory, mppm%3d by adequate prddnaq Inverti- 

gatlom In ground laboratorler, aul properly exploIted in post-spu%wnt 

arrsee~tbyboththcorrticdsPbbbaar~s~ea,crithrecnlltrb~ 

erpedltiou6ly aa adely diM6lnated. 

ewktc4i: Do prewnt meaw for mlectlng mpace expdm3nt.m 
adequately (Sec. 203(a)(2) of the Act) “amange 
for~clpetlaobytheseientlflccmntmityln 
plaming Mlentlflc m- t8 aa obMrvatlaru 
tobemadethroughweof aerwautlcal aa upace 
whlcles=t 

- 
Intheahorttarr,therei6abacklcgof -P---b, *WY gapsratd 

bytheInkrnatiolralQaoph3rlcslTssr~~ta~~,yettobe~~ 

through. Atlasettothio~t,thcn,tbe~lcalgpabilltiasfol:~e 

rught au and daiiciant. Ccmatructl~ofasolldiuturepoaltloplin 

--- .3QerbatalluuowtlcwulJ.ldapaYllnpartupwthe 

&@e.tchdthuhlchthlseris~bsclclngiseUminated. 

QUMUCCI: Is enoughusebeingmade cb availableailltary 
assets rar earliert qmce eqmhenti.ugt 

Looldngbeywxithls lmediateproblemlntotheeraoflargepaylods 

(Including men) and the ability to place these paylosds in a wide variety 

'%ee the space Radbook: Astronautics and Its Applications, Staff Report 
of the Select Eamaittee cm 

k 
strona utics 

second aeaalon, pp. 20+21 
ard @ace Rxploratlm, 85th Congress, 

. 



ai~eAgiaplsardamthes~accscbthe~,~aaTdVmw,oncdag 

n0tnovdlscexnanysurplua airnature erperlments. Rather, the imp-essiapl 

Is created that strenuo~ m~~3~ns~~inordert0layther~tiaprsr0r 

an effective science progrem to splolt these truly enomous wpabilitles. 

ItaspkthatvaryEubstantial~~oigroundrrs~chvill~8veto be 

Initiated soon tcdwelop afl.wofprcductlve questions topsce the grout,h 

of =a=--=- oppartunity. 

QUMUOU: Hwwuabroadrudvigomuaresesrchpr~ 
besthula~sds uppwtsd--andatwhstAte 
ai expendltuA--b provlds @xp‘rhwt‘ ccmpat- 
lblewiththelarge vehicular capabilItIes d- 
ready foreseeablet 

In order to stimulate aqgest.lcas for vortby Mpsriwnt‘ fnm th‘ widest 

possible rsnge aS sclsntl?lc sourws, there isneedfora systansticveyto 

hwp.hmed space fllghtcspsbllltlss mmxatlybefare thsvorld sclsntlflc 

cm*, axa thus to Invite rMpoMe. Bush disclosurs of possible or la- 

minent capabilltia‘ must be carried opt dtll due rerjsla for the poutical 

ImPaCt Of "~cal‘a‘msdsbut notkspt"; ard the dsvel.qwntprogrm lqllsd 

mustbarlA,‘ndappaarflA,wl~ a&histrstivssrdbudgetaaymqpcutthst 

l“tmnlgaudclear. 

Qussflan: EovshouUthephmedprogramOisps.ce 
cspabllitles be comsyed to the scimtiflc 
c-m 

Itrouldbewmugtomakrlbute to the iuprsssiaplthatths sclsntist 

lsbelagas!ssdtoJunt3fyths1ong-rsnge progrMofheavywpendltrrre.for 

engineering and 0peraUng -ssltles. He should not have to assert that the 

natlonlsbuyingabllliondollars per year o?‘clentiilc Imuulealge. The 

responsibility for this large cost item must at tbls time rest on goverment 

andthepeople,withthe espedmmtal capacities accruing to it being viewed 

as a aclentiflc opportunity to be used as cttectlvely ss possible. 
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Question: Tovhaertezltshoul.dthegoalso?thevehlcle 
deve~tprogremaxceedtheclearrequlre- 
rents of establ.lshsd sclahlflc inastigatlons? 

Browllyspe~, sclentlflc space aploratlon canbe thought of in th 

r0u0ting wtegorie6 : 

a. Free-space d. Planetary 

b. OeopbDralcal e. Solar 

C. Lunar r. COsmologicsl 

Irrce-spece~tSanvillc~irtcb~~ard~theradi- 

atlms sad sparse matter in the iokrplanctary reglow of the solar system. 

Thlssc~~tyvllZ~ablybccharsckrizadbyfdrly~~einitial~- 

atlon to establ.ishagsnexalplcture ofradintlmw ardntter,roUmsd~ 

a~~~lowrsteat~~'activi~toob~~~cb~- 

vlromsnt ulth time. Free-spece ugloratlm will nqyire IMtnnant~ 

vehicle. tAP‘Alng the region‘ of lnteA.t. 

Geophysical space ressuch Implies observations a? the earth Itmel 

fra w outside vantage point sml mas ur@msntorthe‘pecs~~tln 

thegeneAlvlcinitpcutheearth. TheprlldpalreqIllAwdfo.rtm‘ 

research cau be served by asrtb satellite vwhlcles aad an obsermticm et&Ion 

onthemoon. 

Lunatinvastietati~gnbebmerrothtasrth,tKla~ttllik?sarormd 

theuwitsellsob,rcwtfbarouehly,byranyd~~~cmtheroon. 

Pbnetaryin~stigstimlsagcnardcbrsoirasasrch~~which 

studycUtheemthltselflsoneltam. F@.oratlonofthaplanats,thars- 

fore, canbe generalI zed fra MploAtion or the earth--the requlremmt‘ 

include ~tcLutc6 8b0ut the subjectpbnetard, for those planets with 

tolarable mxrface condlticms, men end InsMts on the 6ubJect planet. 
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Isarlyiuwstigatim wn take the r0rmcb improwd telescopic obeaatimiraa 

.taum‘ in earth ‘ate.lllte‘ ad al the mxm. 

Solar imrestlgatirms ccublns the fedares a? ?ree-space explwzatlon 

( PlasclurerPantoiradiati~~thc‘M)ard‘cmefaat~eoiplanebr)rin- 

vestlgatim (observetlcm cb the m.ar?ace o? the sun) ?ram statlona In earth 

satelUtes and m the moon. 

Cosw.loglcsl invustlgatlms are cmcuned dth ob.serratlon of the ml- 

verse c&side the solsr system ad study of the Isrge-scale prwesses of 

n8tul-e. %ere&mmentslnclu&~-~cersbbtion~slluraentsand 

obseneti~trOP)staU~inaarth~k~tasardaathwKm. 

These generaUzatlons suggest classes of vlmsntal mechanism: 

a. Inmtrwenm free-space whicles. 

b. Vehicles minstrmentd snbmenintoorblts about, 

onto the ‘urrace‘ or, the pkmct‘ or the ‘alar sy‘tan. 

c. Bclentlfic statlcam in earth satellites. 

d. Sc.lenU?lc station(s) cm the mcca. 

Advancemeata?scienw$hro@space-?llghtexpedmntswiU 

e4iendltuA a? vehLcle6 ad ~Qf~w=‘~-‘~* 

Que‘um: what lwal of eqpendlture (for productlcm of 
dweloped ru&t pqulpmnt ‘M Op‘Atlm oi 
ground faciUtie6) should be damead to ?Ught 
or ‘clentlflc Ills-tat 

Advancement of science will also require research ad evaluation, by 

theareticalardlabaratoryctt~,baiorva9bsitcracc~~toisqy 

fl&ht prograpl. 

Q,UWUOIl: Yhatlevelof expenditure shouldbe devoted 
toresenrchaodeveluationbe?oreanddter 
any flishc prw-3 
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Q.uestlon: Should the research ami development efforta of the 
non-&,litarypsrto? the national space programbe 
strarrgly rwwed 011~ 0r a rev large-ece.le goaLa 
suchas amannedeatelllte laboratory, a station 
ont&2moon, ofmalmedexplOAtionor a planet? 
I? so, at what pace should the proenrm proc-- 

In addition touse of spaw vehlclea as tools ?orresearchinbsslc 

sciences, there 16 8ls0 clear need r02- flight wpsrhents to advance 

engineering scisnces on vblch space technology rests. In pmtlcul.~, It wlLl 

be newsmary to test ard evaluate cnginaarinerateri‘l.wddeviw.under 

spsw corditloua InozdertoproWle thebasls for~a?natlanal caps- 

bllltles in sstronsutlcs. Eramples are testing o? envlrwmen tal wntnil‘, 

structund materials, sesls, lubrlcaats,wln&vs, surface ?ln.ishes, parer 

suppl.los, orlentatlon cmtrol.st guldanw equipment, ccwmmicatlon devices, 

.y.ta reliabmty, etc. 
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v. Ilc5mmcHALc oapERAII?OEIESPACEA~ 

The public pronouncements 0r the U.S. OOV- t on space matters 

C0Mlstcntly stress the importance of ihernatlcmal cooperation In space ac- 

tititie6, valusd ior its QYIL urke 88 ~32 M irn ~0~ 0r Muonal se~lrrity 

and prestige. The Hati0ns.l Aeronautics and Space Act o? 193 (Section 205) 

authorizes RASA to engage lnaprogram of lnternatlonal coopemtlon; and 

HASAhasestabllshsdanOf?lceo?IntuPatlonalProg~s. 

Among ths opportmltles for intemational cooperatlaplinastronautlw, 

tbcao6trcadllyavaLlable irsportaat 0pp0rtmi* is that far coaperstie 

s??orts betuesn scisnt1sts of tlla U.8. apa othsr countrlss Ln 6%x&m&g 

In?-Urn, devising space -t‘~nmtuslly‘-wa-=‘-ting 

data. cale.teptQvMdwredlAct ooopemtlon might be to use U.S. vshicks 

t0 carry invit0i~g~~tpayi06d6~bdong~ng tor0rei.g~ iPlltituti0ns. 

OppartuPitiesfar~t~ticalbaneiitsshaulderistinthencsd 

far a wrld-vids network of kites r0r tracking, observation, carrmupl~ati~n, 

‘Id ACoTery. These slhs ncednotbe vlevsd simply as an lncvltable financial 

burden m the U.S., but Atha as int.sznatlonaQ?lnanwd‘ites Where close 

collabaratimbetveanAmarican~chPidansaPa?oraiOprnationslsbeccas 

practicable. Suchcoopsratlvs s??ortsvou.ldsmountto rsalpartlcQatlon 

OfWAthWrvsllnrl atent by the countries selec4ad. Considerable flexi- 

bUlty caube aerclssdln selectingths exact locations andthc srtento? 

individual ?acilitles for best polltlcd sdwnbge. 

Launching facilities on forel(pl soil might also be consldsred. For 

example, the U.S. Is nov baaa In -t-e Range Baulstlc Ml..lJ.es in 

Rurope (the Uclted lungacm and Italy, at present)--the same kind of missiles 

currentlybeinguaedfor space-vehicle launchings. It my be possible to 
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arrange a cooperative programvlth any of these countries toprqare space 

vebidLesandLaunchthafrcmthseIBBMbases,thel~mFUtary~~e 

beingusadasthebealcequLpuent. In the United Kingdak, avaIlable assets 

rot suchen snterprise include trained Royal Air ?orw banching crew, firing- 

range ?ac.iJ.ltles In A~trdLia,~ U.K. rockst dsvslopnents suitable for ths 

neceesary upper stages, cud an active space scienw plan prepwed under gowrn- 

ment auspices. ~Itallan~v~ntcould,inareasonsblctiM,provi& 

sultableequipmntandpersonnelrorasimilsrmdmhkhg. 

@be kind of satell.ites now umler dwelopmnt for miJdtsry reconnaisaswe 

could, uder suitable ~ts,contributetothclmphmentatlono?sny 

"open-dles" plan associated vii21 dim armament, alms control, or plwent1on 

of surprise attsck. 

In sddltlcpl to &hell.lt~ fCW0bsrrvlng inetaLl,st.lfms on the m's 

surhce, need has been suggested fur sateUtu6 to scan the skies anI monitor 

EgLWw2nts a@.nmt testdug of nuclea Wapons In Outer span. These sate&- 

lltes maysbo have tobe supplawntedwlthwhlcles inorbit aramdthe sun. 

xn coa~idnring the wdria p066ibiuth3 r0r imrtei~ c00p2~ti.+ 

It should be borne ln m.lM that ths sus posslbll.ltles are open to the 

U.B.S.R. Uslq observation sltes ss an acuee to place &Met tschuiclans 

on?orr~soFlvouldbes~tirclycaacl~twiths~ S&et practices. 

Thela~cbingoba~staUlterramRedChina,ror~e,albeitdehBoviet 

equipment, would have quite an impact m wrld opipion. 

GUWtiOZl: Should the United States take ths lnitiatlve 
in joint international support and wUectlv8 
effort? 

Programs of cooperation betveen U.S. end foreign scient.lsts may provide 

precedent.6 for successful joint work that could Carry opv intO iMpeCtiapl, 
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control, srdlimitation systaus for the *gulation of csrtdn space 

activities ln the future. 

Aa the actlvit.iss of the UnitedRations onpeacetime uses 0r outer 

‘paw lncrsase, them-be correspondl.@ylncxsasingdanmds upcrmm 

r0rpeidpsti0nandpr0~ti0n. 

Que‘tlm: HowshouldRABAtakeanactlverolein 
preparatlonfor lnternatianslnsgotl- 
ations rslsting to space actlvitlest 

Ideally, wry large 8pace projects like planetary eqploratlons should 

be truJy~~rl&supportededsavors, inwlvingdlrect -~-aaong- 

U.S., the U.R.S.R., ard others. 

Question: RowvsrunXkelytheat~tofthlsldeal 
of cooperatlcm m the US., the U.S.S.R., 
sn&othersmqba,vwldapropsal along these 
lines by the IMted States have BOIW political 
assets than Liabllltles? 



VI. PmLIcsERvIcEARDc- APPLIcATIoRs 

C~CATIOIV, EAvIGA!rIoR, Am - 

Sat-eLLlte~ for cammmicatiml,navigaticmandmeteo.rol~*are under 

active developuent for both mi.Ut&y and c1vl.l purposes. %eY may d-=tels 

have public service value ormlghtevenlead to dlrectccmbzrclal applhatlon 

for proiit. Jn assessing the role o? such space devices forpublic service 

Pulpoeee, cost caupadsons vlth caupetltlve systaas maybemore important 

than In ndlitwy eveluatlons vhcre other factors lney gredmb3t.e. 

FmgramsofinvestigatlcQereun&errayin!&mAEmllnd,uil~toclsrlfy 

thenatuAmMabntor camaclal applications of astrowutlca. Such 

studies me vssly ststed M sn objective a? the Act (gubsectlon 102(c), 

Item (4)) and ialpllcitlfr authorlsed for EA@A. 

Additlcmal applhatlms of a public servlw nature may flow irom oper- 

atlon of observatlca satellitm. +i ltbese vould Include aerial mapping, par- -- 

tlcuLarlyoZramotearaae;gcol~calsurvcys,ldent~r~~on pattsmej 

.~ ~C%.ltOrbg or rlvrr m-km; rarest-fee nuningj mow OUlT?$Wj Iceberg 

pa-d.. 

QUMtlOS: Are potential civil appl.lcatlms of spew 
systsmssdtechnologybeingsdsquately 
bveetlgatedl 

!lh l~~gebcdyofhobbylsts lnflelds releventtoastronsuticssrsa 

veryusdul resource wrthya? serious ortichlattentiopl. Rsdioemateurs 

haveprovidcdagooddrdl~~eiliLdahconcerPingeinnalr&meatellitas 

-lkme &talled information on these satelUte systems maybe ?ou& 3.n 
the Space Simdbook,pp.1~-204. 

*Space lkadbook, pp. 17l-191. 
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launched to date; and numerous non-professional astronomers have participated 

in the ")(oamnrtch" system for optical observation of sate.LlLtes. Theee 

patientendoften skilled obeervers cenbe of Increasing uee.fulneas lfpro- 

vided with proper inimtlon and (L central data clearing house. In addition 

there are, as estimated by the American Rocket Society, ebout 10,OW amateur 

rocket~tere-and162 of themuere injured inarecentelx~onth 

period. The enthudastic lntereetbehind them urpulnentecouldvellbe 

encoura@,butsbouldelsobe the subject of a eyetemntlc effort to arrive 

at the lnte&edreru.ltatalouerlevel ofbodily hazard. 

@&?0tlOn: To what extent hxald HASA prod& for thin 
ee@nezlt of public lntsreatt 

Although It may not now be possible to ik a -table for epeciflc 

econadc spplicetlona of space activity, it can be predicted uith acme con- 

f~ccthattheyvLIloccllr,thattbay~beginvlthinafwyean,~ 

thettheyvlJ.lbe substantial. 

Cu~the~smptlonthatthe econcmicbenefits &rivedfrcmspaccectivi- 

tian, srd the&lfferentlal co&of ciiortdevotndto eecur¶.ngthoeebene?ita, 

are or ulU bacme partly expreeeible In dollar cqulralante, the queetlon ie 

raised of accounting ad charging appropriately for them. Atleaetprellml- 

nary consideration couldbe given to eevernl concelvablemethode of hendUng 

the matter. 

IftheFd?rslOO~ t conducts certala *pace activities that yield 

econcmic benefita and doea not attempt to eegregate the expeme or lmpoee a 

charge for use, the cost is in effect being defknyed by general revenues, 

pr3.nclpeU.y fran taurtion. Thismeyberegardedaa tantemountto a subeldy 

in favor of the wer8 at the expense of the non-users, IS any. Such a method 



maybe c~~We.redapproprlat.e if thebenefits ambelievedtobelneqpsble 

of aritlanetic appn-tionmentor ii theyarebelievedtobe sowl&epredthat 

allocation of charges vould be ~.~~~~?ces&ry or InefficIent. 

Certain of the camnmications services new coatapL3ted my lend thas- 

aelve# to 8peclfic chargem ior rue ) on the aMlogy of the Post office; that 

analogy d cour~eneednotprejudge the question 0fvhetb.r th operation 

shouldbe caducted inprlnciple vlth the intention af turning apmflt. 

8peclfic chargea rar une, however, imply the pwer of the ptu.tc authors* 

to monitor and wlltrt?l the conditionm or we; EW foIms or spnce m- 

cetlon,vhichmeyu .s tccbnlcel~tterbe avdlabledthoutreeortto 

govenuaent-control.leadecllitlee on the groamd, perhape c&mot~eUrev8nue 

In the iam of mpeclfic charges unlearn a reporting mhew, backed by enform- 

able eaactlone, ceabe Maed. If a pa8siv-s mflecetor, launched for re- 

easrch~ees,gnbetuadfarei(pralraZaJnbyanjoneai~ipdciipita 

lumber cf usem vlthia and without the united states, the govBrLment might 

give thought to ale political dednsbility cf publmy dedlcatirrg the re- 

flectca as cm lntenmtlmnl free object, fuznlehlng lmior~tion on orbital 

eledmnts ami sugg~tlo~ for opthm use. 

In aaue econcmlc appUc&iona of apace, the Federal (imenmat vlU 

be jolned, assisted, sld perhaps In the supplanted by private entarpri~. 

C~unicatlone capenlee have ercpreesed lntemrtsadbegun to explore the 

poesibllltles of apace relay end mflector rysteae. It uiU be neceoeary 

to srrive at goverum nt-lndudry agrewenta, probably conc.lU In aeveml 

pheses, 8pportlopLng reeearch end develomt tunctlona, coete, rleka of 

failure and accident, and(ultis&ely)msponeibi3..ityfor operation, M well 

as monetary recovery rrm the public. 



C~ldQ9tiancbeameoithrprobl~ofthiskkdmaybepostponable. 

Itshouldnot,hamver,be reetrictedbyreference to thepreeentststutory 

limit6ofthe@rledlctlonoiEAsA. Once an ecmmic benefit frm a apace 

activity IS shown to be feasible ae a result of research, developnent, and 

d8momtr8t1on In opelatlm, NASA'6 LHidzu* mlS6ion M presently vorded 

vould eem to be discharged with respect to that perticule.r qpllc.stlon. 

Ferranentopemtlonof a apace iacUIty for cclmarcieUypracticable we 

vould IIW to be outside IASA'B prwent tnmlczi~ except to the artcnt that 

reeearchar&devel~tproblme are involved. Llkm#iee,HASA*epeent 

e4uthorlty would not s- to extea to the regulation of public-utility-m 

activities connected with outer apace. RecamaxJatlonoflegle.htl~to 

1odge~ive~~autbori~orreeulatosyruthcaity~eoeF~ 

Gov-t organ, whether IASA or SW otbr eristlng agenoy m 8~ nev aggmq, 

newstobean -tie mabject for XASA'S ConEideratian Et a proper tae. 

Quelei8n: uhd, ii m, 8halldbedQetoencoumge 
YIIT rctive lntemrt In -cl.al6pace l ys- 
tru by private enterprl8el 



VII. WCRLD-WIDE GRCURD FAC- 

To eccmplleh ell planned epece flight prw, It vlll be neceessry 

to have vorld-vlde fncllltlee for launching, trading, CWcatlon, cmpu- 

tatlon end recoveay.* 

The foUovingbrief aut.Une ie lntededta eerveee a quellhtlve re- 

mlnder of (a) the total magnitude of the national invea~t, (b) the over- 

lapping Mture of the cirfl snd elllltary nqulrQente, aad (c) the iqpllca- 

tione for laterMtional cooperation. 

Actual costs ard other deteiJ.ed data concernIn& ground facllltlee ehould 

be obtelned directly from the reepcaelble agencies. 

A jol.titDaWU8Accalttee heemede anlnnntxnyof ell exietlngfacili- 

ties, an well M of all ruitary end IASA v mqulring facultlee, to 

de- vhere gapa UTiet Axa to plwunt dl@.lcation. 

Atthepreeenttlme4ormieelle teetfedlltlee ere~loeetedet: 

o Atlantic Ile~ilc Ren@ (AlME, Fatrlck AFB) 

0 PaclficMlaelle Renge (PollltMugu* nuaenbergm) 

o EgllnGulfTeetRenge(QndeU~FB) 

0 White &de Nieelle Range (Ho.llmen AFB) 

Ione of these facll.ltiee as preeently caetltut43d cau eccmmdete the 

lergerl.e~rocketepreealtly~. Aleo, existing fwA.l.itiee could 

not .scccmmzdate large vehicles using nuclear propulelan or em chmtti 

propelhnts because of cont.emlnatlon problam. Bue, the extenelve modiii- 

cation of aletlng fecllltlee aad the eetebliehuent of nev, neuote fecLl.ltiee 

*See Space Radbook, pp. 138-139. 
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vill. probeblybe required, raielng coneldereble problane inlogfetlce and the 

acquleltlon of suitable real estate. 

Qusetlon: Should efforts to develop large chmkal ed 
nuclear rockets be supplemented nov by arrange- 
ments far acquiring real estate for * l.mge 
laun~ fecllity in 8 reaote region7 

Zllene~koiobeavation,tzacking,andccmmmi~ticaretationee&uld 

evQtuslly be edequete to per&t continuous contact dth vehldee from the 

tire of lJnmch.* 

The folhvhg 18 a etaamq of present tracking facil.ltlee, lwzludlng 

c-oftheplQMd~loM: 

LooatlQ nmber uostion limber 

united 8htua 42 1 
mlomoiaouthAftia I2 Fuuppine IslAnda 1 

7 au?en 1 

JW 08 ArUtl-d.b 3 
wake IsLsld 1 auatmela 1 
aurp 1 

l%eee statlone l.lebetwenletltMee 52.5°!brth awl350 Bouth. 

To accamxbte vehicles uningpol.er orblta or orbite inclInedmore then 

500 to the equator, addltlanal hloomntch etetlona cl0w.r to the polar region8 

would be mqulmd. 

Of all the tracking facilities, these datlon6 sre the simplest to equip 

snd operate. EqulErmentie\u~no~reeLsboratethrneBPdll.eatelli~ 

l 8pace Bsndbook, pp. 74-76, 80-82. 
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tracking telescope sldaradlo mceivertunedto *time standard. pie 

station cube operatedby twopeople. 

Baker-Eunn Facilities 

The mninstey of the long-rauge optical. tmckiug pro&mm Is a world-vi& 

netvorkofpmclaionphotagraphlc et&lm6vhichuseBaker-RMn cameras. 

There are twelve Baker-H- stations betveen latltrdes 450 worth and 

3Oosouth,locatebat: 

mite mlds, l&w Mexico suoag* Iran 
Uoamera, Australia Curmao, netherlands West Idles 

-*t Spain m.lm Beach, Flcdde 
Fiitaka,Jqp~m VUl.aDoloree,Argentina 
ll6ini-Tal, In&A Rnleakal8, Ew8ll 
ou-fantarwtein, muth Afrlcn A-wu% Peru 

The precise photogrsphic mdwztlon tdces plsce at bdn-idge, Mess ., where 

epecbl pmclelon measuring devlcee are used. 

~inthcarecof~tha~tchetrtl~,thienekcakvillrc~ 

apemlon to trackvchicles annear-polar orbits. 

'Ihs~ersdiotrs~etsti~varaset~asapartoftheVePeuard 

Satellib Project. 

At present there are ixelve staUons between latltdre 38.50 north ad 

340 south, locnted at: 

Antigua, British Nest InSes Batieta Field, Emma, Cuba 
Hsyasuaaa Island PuiN Ecusdor 
Grand'J!wkIalaml Lilm,Peru 
SanDlego, Callfonxla Antofagaete, Chile 
Rloeean Point, Merylend Santiago, Chile 
Ft. Stewart, Georgia Woanera, Australia 



Present plane call for establishing additlonsl statlone inAlae!s8,~evf~- 

land, spdn, srrd the UnIted Bhtes. A Hinitmck station requires aboat 23 

acres of level land. 

Inarrdvtoperfonlccultln-t-3 ofenln~ texy vehicle, at 

1esetthraeeuihblylocatsdtracbingfscFlltieevlllbenquircd. 

Atthepresentt4m the trackingfaci.LityatWldnta~e Is the onl~one 

In the U.S. uhich Is adequate fcu tracking deep-space probes. The lzmcker 

c~letsoi~movablesntanna~f~tin~tar~ecnsltiverecel~e 

far tnecklng elgmle tanemitted by a ep6ce vehicle. 

Fremntl?A0Apluu cdl for tvonevfaclUtlee,locetedinSouthAfrlce 

ud Aus-. 

systems far cmmnlcatlon betvwn the mpace vehicle srd ground et&lnne, 

between ground stationa, axd between the groud stationa and ccmtrol or 

canput-etlon centera. 

‘PO obtain cantlnuoue -cation for Froject Mercurg it vlll be 

neceeaary toue ehipbcunletetlone in thePeclflc a~ADdi~~Oceene, eeYall 

as lend etaUon8. 

by one or more cmputere, endenynevlaunching or tre&iegfacilltJr~ 

require acceee to a suitable ccmputatian center.* 

apace Handbook, pp. b-83. --- 
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Ccmpukr facllitlee ge7mrelJ.y require elr condltlonlng, special ponr 

supplies, duet-free andmoisture-free houelng, fairly elaborate checkout end 

mainteaaceequi~t,mnlscannlderable bodyoitrainedperecnmel. 

Bvvyew=ilieht PrOgram iiiiiiiiiiiiiiiiiiiinLngmennedvehicle8, Or vehlclee caxry- 

apsckagee theteretobereturnedtotheeertb'e emface,wiUrequlre 

recovmy facllitiee. 

FCS named eydam, the recovay plana ed equlpaent viU neceemrUy 

be quite ehborate in oder to insure adequnte mfety. ~hr recovery equip- 

memtvLu gQemllyinvdsvc ebipe,elrcmftezklc0neldereblemnpowcr. 

Question: IstheprogramforcQMtructlonanaopa.atloB 
~fgrouceifecllitleehpr~perbelencevlth 
thcmlutuyendnon4llll~progmelforde- 
vcl0~tsndOperetiamofv&lclee? 

Qwatlon: Uhat part of the cost8 for camtmcticm sd 
operation oigromdf~ILItle8 cenbspr~per- 
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The nd.iollge ~tro~utlcs assets In vehicles 

thepraducteufmillterypro@%me. 
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are, at present, chiefly 

Vehicle devel~te faLl into four general categorlee: 

1. wnormodif1cet1on oflteme elreedydevcloped indlital-y 

pro(p'au, (e.g., US-ll7L). 

2. Erteneim, by l upplmentery bmlo&wmt, af capebilitiee of basic 

ltealefrcmrilltsryprogMme (e.g., AtJ.d=d - 

3. lkv&velops4ntsbaeedonuee of cclnpanants aaval~pdbytbe 

81II.Ita-y (e.g., SstUd- 

4. ltseentl8Uy new de~os~8ntS (e.g., Eanr). 

Question: HovaucheffortehouldbeappliedtopeeaM.~ 
uulemtoodla~-Mbida develo~tpoeol- 
btlltlee lntheee categariee to l ervu the ob- 
jectives end needs of the natl~ upsee program? 

Zlu general tad of poeelbilltlee Is im%kated in Teble 1 end Fig. 1. 

Since ell of thepeyloedfigurae sodfirst-illght-tcetdatee~notcorrae- 

po~cractlytotheLsteet~ldal~,there~ibleagencieeshould 

be cmeulted for conflnaatUn, revielan,orfuUerdlecuerlonaftheeede- 

tdl.8. Cost figures enU other progmm &tells em also beet obtained frm 

the agencies apd contractors concerned. 

The ypabllltlee of the vatloue vehlclee here been eunmarlzed in Table1 

with reference to a standard capability--that Of plAclng a Mtdllte pay- 

lod on orbit 300 miles above the earth's surface. Thle etederd CePebilltg 

is related to otherintereetlngp8yloadflgrrrea for a given rocketeeembly 

by the curve of Fig. 2. 

. . 



Vehicle 
name 

JUplter C 

Juno II 

Thor/Able 

Thor/RuotAer 

Thor/Delta 

Atlas 

, 

lkble 1 

B\nrmarg Description 

3-s-e eeteU1te vehlele 
baelgm2d for I.&Y. 

4-stage vehicle: mall- 
tied hletone boortar end 
3 stager of mmeU solid 
rockets 

b-stage vehicle: mod& 
t1aIJtIp1terxRBMalld3 
obgee of mall l olld 
rockets 

2-stage rehlcle: Then 
IREM booster ad Venguexd 
oacoul stage 

2-etage vehicle: Thor 
ImM eml Hrutler (ws-lln 
otase 

3-stage vehicle deelgmd 
forlmerendepeccgrobe 
Thor/Able end third etege 
(elmilar to Pioneer I) 

1-l/2-•tege ICBPI mcdifled 
for SCORE eetelllk aab 
Mercury booster 

\efemncn Peyloab 
Cepablll~for 
SO04 @bit (lb) 

'lretbllgh 
Dete' ReWUke 

Clret test. 
Mret orblt. 

Ciret flight ee bellletlc 
mleelle . 
First U.8. e&eUlte (Ibrplorer 
rerlee). 

Plmeer III. 

Clret flight as beU.letlc 
eleelle. 
First flitit es Pioneer I (with 
edded etege of eolld propelkmt). 

Ciret flight es Discoverer I 
with 245~lb peyloed. 

lM.emelon of Thor/Able program. 

Orbit--Project 8co~R. 

(Cont'd.) 



Teble 1 (Cont'd.) 

Vehicle 
liame 

Atlas/Able 

Atlas/Hustler 

Atlae/Vega 

Batum 

Advanced Satux 

mxamu-y Deecrlption 

Atlao l-l/2-stage booster 
cmblnbd with venguard 
second dage 

Atlas l-l/Z&stage boo&tar 
with Euetlez (we-ll7L) 
as= l tie 

Atleebooehr ccmbined 
with new development 
ueingVeaguerdfir*t- 
etege engine (Atlee 18 
Etodifled to accept lo-it- 
dlcamter upper stage) 

Modified Atlam (as above) 
cmblned vlth lrdgbenergy 
Centaur mtege (lox- 
Ww-) 

c1ueteredhnkeendengine 
asay. formlng first stage 
(8 188,000~lb-thruet en- 
gh?evithlJupltertenk 
and 8 Redstone terW) cam- 
binedvlthmoUfleQICBIa 
upper otqee 

As above vlthhi&-enerSy 
upper atage 

demnco mybad 
:epablllty for 
)ori orbit (lb) 

lP,ooo 

'iret-Flight 
Date' 

V-159 

Late 1959- 
*lJ 1960 

Fall. lfJ64l 

hlld-1961 

Mid-1962 

Hid-l& 

RelikXrke 

Bcheduled data cancelled. 
DeeQned ee epece probe vltb 
W-lb pa;ploed. 

Cueblnetlon selected for 
Ws-ll7L eatelllte. 

hhedule date. 

schedule date. 

P1eMeddat.e (ARPA development). 

mltlmted date (not programaed), 

(Cont'd.) 
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Vehicle 
Eame 

Nova 

TltanX 

Advanced 
TitanX 

Clwtered Ath 

cluetared Tltal 

Clueteredlhor 

Smray Daecrlptlon 

Cluetcred 1,5OO,CCO-lb- 
thruot en@nee (no air- 
frnme &*I~) 

4-stage eolld-propeU.ent 
mleelle uelngmodlflce- 
tlone of Polerie-&xgeent- 
Vengwud IS motor develop- 
ment-a 

2-stage Titan plue eemll 
third stage 

2-atApmodlrledTltan 
plue emell third etege 

t 
-stage mhlcle: 3 Atlas 
cluete.red)pludAtlAeend 

Centaur 

Letnge rehlclet 4 Titan 
(clueterea) plue Titan I, 
Titan II, Qd centnur 

4-e-e vehicle: 7 Thor 
(eluetered) plue Tlten I, 
ntenII,endCenteur 

lfemne8 Fnylond 
:apnblUQ far 
)oal Orbit (lb) 

15%~ 

F: L iret-Flight 
Date@ RUM&e 

wia-1965 Phoned date (engine develop- 
ment Pro6mm--ARPA). 

I 

Eerlylg60 Eetlmetad. 

1963 Eetlemted. 

1964 Eetimeted. 

1964-1965 &etlmstd. 

1961 I Eetlmeted, 

Bbat..ee vhen eyetemfunctlone relleblymeybe vellb~ecbeduledflret-fllghtdetee. 



200.000 

I00,000 

60,000 

60,000 

40,000 
Key : 

DOD 
----NASA 

20,000 

l--l-n 
10,000 

8 ,ooc 

6,000 

4,000 

2,000 

1.000 

800 

600 

400 

200 

100 

- 

““.“,., . . -..- .~, 
upper-stage 

, 

I Thor - Hustler (DOD) 
I 

t 

I-J 

I 
Scout (NASA) 

I 
1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 

Year 

Fig.l- U.S. planned space capability 
(bosed on 300-mile orbit) 



I I III 

300 500 1000 ! lO( 

I I I II I 

Example: 
Assume capability of 10,000 lb on orbit 01 300 miles, 
consisting of 7000 lb of payload and 3000 lb rocket. 
To express this copobilily in terms of Lunar flight, 
lake 0.64 of 10,000 lb. Thol is, 6400 lb will go IO the 
Moon: same 3000 lb of rocket, bul 3400 lb of payload. 

I I 
Approximate equivalent trojecfories 

I 

For lunar flight 

For Mars/Venus 
flight - 

I I I I I I IL 
10 5000 I0,000 30,000 50,000 IO< . 

Circular-orbi I altitude [ n mi) 

Fig. 2- Conversion chart for space vehicles 
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Itshouldbe carefully notedthetthe dates listed on~&le 1 ere &tee 

on which a first nlgbt test IS scheduled. The time vhen a system cenbe 

said to function vlth reesonable reliability mey be--and cw is--well 

beyond this firsttastdate. 

Thenumber Offligbttestvehlcles requlredtobrlnga systa~tooper- 

ational nsdinessleahighlyvsriableandindciFnikmattar,asthcdata 

InTable 2 lndicete. 

In addition to the laun~ veblcles them are others that actually 

house the payloads j these are literally spscc vehicles. 

mlepayloedcarrhrsforExplorerardVsnguardcost cimpuativaly uttla, 

althought.heynquiredalongtiu fordevel~nt. Buttbe p~ladcsrrian 

for Sputa3.k III ard for Mscovemr mpreeent major -a. 

Beveral pmgrau w in develolment illvalve large, cmlplsa, lu%i u- 

pellslve~loedc.wrlere: e4peclflcdly, Project US-lli% (Reconudsssncc 

Batelllk), Dyna-Soa? (Msnned Aerospace Global GUder), d Project NsrcUry 

(Nanned BaWLite). Theseprogreme,vhi&represantheevynstiandl Invest- 

ments, require not only that the mpaccvehiclek large,but also that it 

includacanpletc~~si~farsuchitaasasinternal~r,contrPloi 

snviroIss.?!nt Ed cpiultat10n, aad c-cat103L 

These tame progmae parteml the larger space vehicles that vl.ll bans 

tobe&velopediar~evlththrlsrgeLaunching~tscurrantlp~~. 

Its- quitellkely thetthetlme timoney required to developandpro- 

duce the larger payload carriers (particularly menned vehicles) wiU be 

caPparable with thetlme andmoney required to develop emlproduce the 

launching rackets. 
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Ix. SOURCES OF Bi-FOFWATIO~! 

It is suggested that reference be made to National Aeronautics and 

Space Act of 1958, Conference Report No. 2166, House of Representatives, 

85th Congress, ad Session, July 15, 1958, as a summary of the Act estab- 

lishing NASA, and a brief outline of the apparent intent of the Congress 

in this Act. 

While many documents arc available concerning the technical aspects 

of astronautics, use has been made in this report of a single source: 

Space Handbook: Astronautics and Its Applications, Staff Report of the 

Select Committee on Astronautics and space Bcploratlon, 85th Congress, 

2nd Session, 1959, as a basic unified reference. 

In addition to the USA staff, the fol.lovFng sources of detailed in- 

formation on the various areas of interest arc suggested. It should be 

emphasized that this Ust is by no peans exhaustive. 

Source 

Department of Defense 

1. Director, Defense Research 
and Rngineering 

2. Director, Advanced Research 
Projects Agency 

3. Chairman, Civilian-Military 
Liaison Committee 

4. Joint Advance Study Group, 
Joint Staff, Joint Chiefs of 
Staff 

5. Department of the Amy 

I o. Department of the Navy 

Type of Informatian 

Relations of military research and 
development in space technology to 
the general research and engineer- 
ing program of the Department of 
Defense 

General summary of military space 
programs and plans 

Operation of the C-ME 

Future military operations in space 

Amy plans and interest in space 
activities 

Navy plans and interest in space 
activities 
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7. Department of the Air Force 

8. Commander, Air Research and 
Development Command 

9. Commander, Air Force Bsllistic 
Missile Division, Air Research 
andDevelopment Commsnd 

10. Director, Development Operations 
Division, &my Eallistic 
Missile Agency 

ll. Commsnder, Pacific Missile Range 

12. Commander, Atlantic Missile 
Rang= 

13. Air Force Special Weapons Center 

14. Naval Research Laboratory 

15. Chief of Engineers, Army Corps 
of Engineers 

Department of State 

1. Office of the Special Assistant 
to the Secretary for Disarmament 
andAtomic Energy 

2. Office of Political Affairs, 
Bureau of United Nations Affairs 

Department of Commerce 

1. Director of Research, United 
States Weather Bureau 

Meteorological satellites; economic 
aspects of weather forecasting 

2. Director, U.S. Coast and 
Geodetic Survey 

Value of satellite observations to 
aerial mapping and geodetic surveys 

Department of Agriculture 

1. Chief Forester, U.S. Forest Value of satellite observations to 
Service forest-fire monitoring 

Air Force plans and interest in 
space activities 

Dyna-Soar Program 

Air Force ballistic missile and 
space activities; reconnaissance 
satellite project WS-lln 

Requirements for engtieering test 
and evaluation in space; kmy 
ballistic missile and space 
activities 

Iaunchlng facilities and operations 

Launching facilities snd operations 

Facilities requirements for nuclear 
rockets 

Havlgation satellites 

Value of satellite observations to 
river monitoring 

Development of international agree- 
ments on control and operation 

U.S. participations in, and commit- 
ments to, United Nations space 
proceedings 



Department of the Interior 

1. U.S. Geological Survey 

Treasury Department 

1. Headquarters, U.S. Coast Guard 

Central Intelligence Agency 

1. Assistant Director for Scientific 
Intelligence 

Atomic Energy Commission 

1. Director, Los Alamo6 
Scientific Laboratory 

United States Information Agency 

1. Office of Research and Intel- 
ligence 

National Science Foundation 

1. Director, National Science 
Foundation 

National Academy of Sciences 

1. President, National Academy of 
Sciences 

2. Chairman, United States National 
Committee for the International 
Geophysical Year 

3. Chairman, Space Sciences Board 

Industry and Other Institutions 

1. Director, Jet Propulsion Labora- 
tory, California Institute of 
Technology 

V&x of satellite observations to 
geological surveys 

Value of satellite observations to 
iceberg patrol 

USSR space activities, capabilities, 
plans, and organization 

Use of space vehicles for mnitor- 
lng nuclear weapon tests in space; 
nuclear rockets - Rover program 

Apparent public attitudes toward 
space activities 

Possibilities and problems of 
scientific research in space; 
avenues for international col- 
laboration in space sciences 

Possibilities and problems of 
scientific research in space; 
avenues for international col- 
laboration Fn space sciences 

International cooperation in large 
scientific enterprises 

Space sciences program 

Status of space technology and prime 
needs for advancement 
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3. 

4. 

5. 

6. 

7. 

8. 

9. 

.. lo. 

Executive Vice President, Space Status of space technology and 
Technology Laboratories prime needs for advancement 

Manager, Astronautics Division, Atlas ballistic missile and its 
Convair Division of General potential for space applications 
Dynamics Corporation 

Vice President and General Manager, Titan ballistic missile and its 
Denver Division, The Martin potential for space applications 
C-.P~Y 

Vice President - Missiles, Thor ballistic missile and its 
Douglas Aircraft Company potential for space applications 

General Manager, Missile Division, Jupiter ballistic missile and its 
Chrysler Corp3ration potential for space applications 

Vice President and General Reconnaissance satellite project 
Manager, Missiles and Space WS-l.l'7L and its potential for 
Division, Iockheed Aircraft further space applications 
Corporation 

Vice President and General Large rocket engine status 
Manager, Rocketdyne Division, 
North American Aviation, Inc. 

Vice Presidents, Liquid and 
Solid Rocket Divisions, 
Aerojet-General Colporation 

Large rocket engine status 

American Telephone and Telegraph Commercial applications of com- 
company munication satellites 



(fmo T. Keith Glenna~l, JUe 19, 1959) 

The Probla 

To ldentlfy national objectives to be served by a program of nonmilitary 
space activltlea, to euggeetthcma+tube sob ecope oi the program required 
to attain those objectivea, ard to determine the balance of mhaeie to be 
plac~dollParious~eeeoithcp~inboththcehortandl~tM 
rut-. 

BackgrQund InroImation 

'Ibe ioUcM.ng statemnta srebelievedto reflect the conditlone thatpresent- 
ly~et~abackgrolmd~tvhich~i8st~~todevelap~ 
carry out the national progra8 of nona.U.ikry qace actlvitie8: 

a. While the military degnrtmsnta have had an interest In the 
u6e oi the apace en ViKIlnantrar severalyears,pubUcsad 
gov-tal acceptance of this rmd of research ad ap- 
plication im of veryrecentoriginand0r queetlanable degitb. 
Indeed, that acceptance van born In a real-hynterlcal ros- 
ponae to the acca@lsbente oi the LBSR in this fluid- 
notrmPthccollrictionfhattblen~irontierpru~da 
&alJ.wge~anopportunityforumfulendbenef~clal 
hman actlvie. 

b. Uearebecsmlnglncreaeln&canmcioueoitbeeaormue 
technical difficulties that face ue la tbie field. It ie 
apparent that very lmge 6wa of mcaq ard substantial 
numberr of highly trained research and developaent people 
vouldbe requlradtorelreW or even subetantlal pro- 
grea~lnthenextdecadelneachprcml8lngarea. Ta 
achieve wch -mm wuld ckl.re a diverdon of reaourcea 
oiruchrapaitudecutoconstituteacraahefforf. Andymt, 
inthencm-militaryareae,ltlenotcleartbatacr~h 
Pm 10 wrmnted or, i&eed,Pouldbe eubrtantiallymore 
prcductive than a v&l-planned, orderly ad datamined appzoach 
to the solution of tbeproblae tbatface ua. 

c. Inpute to tbepresentlydel&eatedpro(par lnXASAbave 
cae mainly rm the Space Science Board of the hticaal 
Acadcqg erd fraa our own groupts. Much has been accagp- 
llshedbeceuae of the lmpetun given to the programby 
enthusiastic rclantl~ta mxking nev and ~clt.ing riddt3 
to conquer. But the rwllties of budge- reetrlctlone 
andproblem of ~zatlonal. devel~tamlthe boua- 
ing of people and actiritles suggest a mare caprehe.Mive 
approach. The hear wgnitude of the impact of mace pro- 
grama on thebudgetmakes the space effort avrtter of 
publ.icpolicyvbicb&eervwe and require0 the attentlaa 
or top night -4ci.6airic th.bkhg. 



d. Eationd pbnning and inplementdion or an orderly p- 
for the develo~ant of the devices aA facilities (booster 
s5l vehicular mystma, tracking nets, launch ad range 
iacildtiec.) vbich mu8t undergird soy on-going program is 
proving tobebotb expensive aPdtime coonming. As are- 
l ult, it has been necessary to elov down the undertaking 
of remarch in 6pee to mxh an extent that ve race the 
proapectoflosing the enthusieam tbatmustbe present if 
progmm is to be mule. 

C. Facilitie8 for these programa, Including launching, track- 
ing, data acquldtion, and R b D facllltiea munt be vorld- 
vldein~tardvlUbeerpenalvetobulld,tomlnkin 
ad 0ptx-a~. Aainimulefnl of remarch effortvould eea 
tabemquiraltejuel.rytheinver~tlnmoneyerd 
managwent necenmry to provide these facllitie8. 

TheDepar~tcbDd~ehsJadoptadendi~purruingacoursevhich~~- 
nices spaceaeaemlyone adUtional envlramentinvhichto utiUzedevkee 
ard syateu to acccapUsh one ormcwe mllitaryobjectlvea. maalllty 
l ~lnt,thlm~~intvould8eeatQhaYewrit. PUmledtoi~loglcal 
conclu6lon, rpxce activities in the Depwtmnt of Defenae would then cape*:. 
ror umey dth other wthoda af accapli8hlng mUH.ary objectives. 

ThcBABAharbaangi~broadra~ibili~f~~e~,&~~t,~ 
eXpl0ratiaa in aeronautics ard apace. Remrved to the DQ) are We actlvi- 
tie8 vbich are "peculiar to or pllrarily M6Oclatcd vith the developant or 
wapcam 8y8tau, military operatlonm, OT the defense of the tkxlted States 
(inclw the remarch ad de valopent neceamry to make eHective prwislon 
r= the deferme of ~IKJ United States)." The pamnthetic6d clause qpeam 
topuritmaasrchsld&~~tbythcDQ)in~tslVarsa~ita 
chocdng, and thu ltlm probablynotfeaelble to atkaptto fix ahanid 
fartlionbetueenthe remarch aMdeve.l~tactlvlties ofR~g~sldD(D 
in the apace rmd. Rskbllalmnt of UiLlt0ry mqulmmen t# sets a degree 
of urgency thatmyorm.xynotbe malimtlcbutvhicb rtronglyaffecte the 
method or attack and the rata at vhich progm86 18 at-ted. 

The erd objectivea of the XAU progrem, mu& cU which vi.U rwrt mill* 
objectives in apace, bare leer popular am3 Congreeelmal appeal then moat 
ofthelnFutmyprogreM. AlMlyut,lteQpeare that a rigorous civilIan pm- 
gramm~tqui~~vetoabudgetar?rlevcloi-thanaprebFlllonddllarr 
--l-4. Uhatthenls orvhatdwuldbe the level of effortapplledby 
NASA andvhatls the ratlwale thatvill mapport such alevdl,vhateverit 
may bet 

ItreerrmcluvthatvcaovhavcenoughPrprlurcetoucaPineporesdcquatel;J 
the ecamalc, sociologlcal, and political aspecte of epace activitiee and 
that the probable couree of aclentlflc activity can be more semlbly preUcted 
than was the case eighteen montha ago. Accordingly, it should be posrible 
to develop a rationale that could be sm by the Admlnisbatlcaa a& the 
C~essandonvhichthurcouldbedcvelopedaeo~~vcllbalaaced 
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progrm of noneilltary apace activities. It hould al.80 be pomible to 
dimoverabettexmethodforde~ the ??dAtlahip of NABA’ efrorta 
t0 those or DQ, than ~IVJ~~IL~Y sries. 

. 

. 

:: 



_ . . ..~.--- 


